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(54) METAL-CARBON FIBER COMPOSITE MATERIAL AND PRODUCING METHOD 
THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metal-carbon fiber composite material which 
does not produce AI4C3 even in the case a matrix is an aluminum alloy or has uniform 
dispersion of the aluminum alloy, and this producing method. 

SOLUTION: In the metal-carbon fiber composite material forming a preform with the 
carbon fiber and permeating the metal into this preform, the carbon fiber is the one coating 
the ceramic layer on the surface and the permeated metal is the aluminum alloy. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 



http://wwl9.^ 9/22/2006 



Searching PAJ 



Page 2 of 2 



than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detaiymain/wAAADiaGZ4DA413300717Pl.... 9/22/2006 



JP.2001 -30071 7,A [CLAIMS] 

"■I 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer, So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Metal-carbon fiber composite material characterized by for this carbon fiber being a carbon fiber by 
which coating of the ceramic layer was carried out to the front face in the metal-carbon fiber composite 
material which preforming was formed [ composite material ] by the carbon fiber and made the metal permeate 
the preforming, and the metal made to this permeate being an aluminium alloy. 

[Claim 2] Metal-carbon fiber composite material according to claim 1 characterized by said aluminium alloy being 
an aluminium alloy containing 15 or less % of the weight of Mg. 

[Claim 3] Metal-carbon fiber composite material according to claim 1 or 2 characterized by said preforming being 
preforming which has the fiber filling factor of 30 - 60 volume %. 

[Claim 4] The manufacture approach of the metal-carbon fiber composite material characterized by carrying out 
pressurization osmosis of the aluminium alloy by which melting was carried out to preforming which formed 
preforming by the carbon fiber, and this carbon fiber is a carbon fiber by which coating of the ceramic layer was 
carried out to the front face with the sol-gel method in the manufacture approach of metal-carbon fiber 
composite material of making a metal permeating the preforming, and was formed of the carbon fiber at the 
temperature of 700-900 degrees C in an inert gas ambient atmosphere. 

[Claim 5] The manufacture approach of a metal-carbon fiber composite material according to claim 4 
characterized by for said aluminium alloy being an aluminium alloy containing 15 or less % of the weight of Mg, for 
said ambient atmosphere being nitrogen-gas-atmosphere mind, and said osmosis being pressureless osmosis. 
[Claim 6] The manufacture approach of a metal-carbon fiber composite material according to claim 4 or 5 
characterized by said preforming being preforming which has the fiber filling factor of 30 - 60 volume %. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the metal-carbon fiber composite material which used 
the metal as the aluminium alloy, and its manufacture approach about metal-carbon fiber composite material and 
its manufacture approach. 
[0002] 

[Description of the Prior Art] Although some composite material containing an inorganic fiber is seen until now, a 
carbon fiber is lightweight in it, and since it has the outstanding tensile strength, the composite material which 
makes a carbon fiber reinforcement taking advantage of the description of this carbon fiber, and makes plastics, 
such as epoxy, a matrix has spread widely. 

[0003] However, since thermal resistance was extremely inferior, this composite material had the problem that it 
could not use, at the temperature exceeding 200 degrees C. Then, in order to enable it to use it at an elevated 
temperature, development of the composite material which makes an aluminium alloy a matrix instead of plastics 
is performed. 

[0004] The approach of producing with the so-called high pressure casting process which the aluminium alloy by 
which melting was carried out to preforming formed by the carbon fiber is made to permeate in high pressure is 
tried by the development. Moreover, the approach of heat-treating and producing the mixture which mixed the 
carbon fiber and the powder-like aluminium alloy with a heat press is also tried. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the former approach, the fused aluminium alloy reacted 
with the carbon fiber, aluminum4C3 was generated, and there was a problem that this aluminum4C3 did effect 
very harmful to the mechanical property of composite material in response to the effect of a steam. 
[0006] Moreover, by the latter approach, aluminum4C3 generates upwards similarly too, and, for a certain reason, 
there was a problem [ particle size / of aluminium alloy powder ] that distribution of aluminium alloy powder was 
very bad, more than the diameter of a carbon fiber. 

[0007] This invention is made in view of the technical problem which the metal-carbon fiber composite material 
mentioned above has, and even if a matrix is an aluminium alloy, moreover the purpose does not generate 
aluminum4C3, offering a uniform metal-carbon fiber composite material and also offering the manufacture 
approach has distribution of an aluminium alloy. 
[0008] 

[Means for Solving the Problem] When this invention person etc. forms preforming using the carbon fiber by 
which coating was carried out in the ceramic layer in the front face as a result of inquiring wholeheartedly, in 
order to attain the above-mentioned purpose, and making the aluminium alloy permeate the preforming, he does 
not generate aluminum4C3, and acquires knowledge that metal-carbon fiber composite material with uniform 
distribution of an aluminium alloy is obtained, and came to complete this invention. 

[0009] Namely, this invention forms preforming by (1) carbon fiber, and sets it to the metal-carbon fiber 
composite material which made the metal permeate the preforming. This carbon fiber is a carbon fiber by which 
coating of the ceramic layer was carried out to the front face. It considers as the metal-carbon fiber composite 
material (claim 1) with which the this metal made to permeate is characterized by being an aluminium alloy. (2) It 
considers as a metal-carbon fiber composite material (claim 2) according to claim 1 characterized by said 
aluminium alloy being an aluminium alloy containing 15 or less % of the weight of Mg. (3) It considers as a metal- 
carbon fiber composite material (claim 3) according to claim 1 or 2 characterized by said preforming being 
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preforming which has the fiber filling factor of 30 - 60 volume %. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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TECHNICAL FIELD 

[Field of the Invention] Especially this invention relates to the metal-carbon fiber composite material which used 
the metal as the aluminium alloy, and its manufacture approach about metal-carbon fiber composite material and 
its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] Although some composite material containing an inorganic fiber is seen until now, a 
carbon fiber is lightweight in it, and since it has the outstanding tensile strength, the composite material which 
makes a carbon fiber reinforcement taking advantage of the description of this carbon fiber, and makes plastics, 
such as epoxy, a matrix has spread widely. 

[0003] However, since thermal resistance was extremely inferior, this composite material had the problem that it 
could not use, at the temperature exceeding 200 degrees C. Then, in order to enable it to use it at an elevated 
temperature, development of the composite material which makes an aluminium alloy a matrix instead of plastics 
is performed. 

[0004] The approach of producing with the so-called high pressure casting process which the aluminium alloy by 
which melting was carried out to preforming formed by the carbon fiber is made to permeate in high pressure is 
tried by the development. Moreover, the approach of heat-treating and producing the mixture which mixed the 
carbon fiber and the powder-like aluminium alloy with a heat press is also tried. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] When it was the composite material of this invention as above, by the carbon fiber, even 
if a matrix is an aluminium alloy, it cannot form aluminum4C3, and reinforcement could consider as metal-carbon 
fiber composite material with uniform distribution of an aluminium alloy. The composite material which makes 
carbon continuous glass fiber high content ****, and makes an aluminium alloy a matrix comes to be obtained by 
this, and a useful metal-carbon fiber composite material can be easily offered now by the electrical and electric 
equipment, transportation, and the aerospace field by it. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by the former approach, the fused aluminium alloy reacted 
with the carbon fiber, aluminum4C3 was generated, and there was a problem that this aluminum4C3 did effect 
very harmful to the mechanical property of composite material in response to the effect of a steam. 
[0006] Moreover, by the latter approach, aluminum4C3 generates upwards similarly too, and, for a certain reason, 
there was a problem [ particle size / of aluminium alloy powder ] that distribution of aluminium alloy powder was 
very bad, more than the diameter of a carbon fiber. 

[0007] This invention is made in view of the technical problem which the metal-carbon fiber composite material 
mentioned above has, and even if a matrix is an aluminium alloy, moreover the purpose does not generate 
aluminum4C3, offering a uniform metal-carbon fiber composite material and also offering the manufacture 
approach has distribution of an aluminium alloy. 
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[Means for Solving the Problem] When this invention person etc. forms preforming using the carbon fiber by 
which coating was carried out in the ceramic layer in the front face as a result of inquiring wholeheartedly, in 
order to attain the above-mentioned purpose, and making the aluminium alloy permeate the preforming, he does 
not generate aluminum4C3, and acquires knowledge that metal-carbon fiber composite material with uniform 
distribution of an aluminium alloy is obtained, and came to complete this invention. 

[0009] Namely, this invention forms preforming by (1) carbon fiber, and sets it to the metal-carbon fiber 
composite material which made the metal permeate the preforming. This carbon fiber is a carbon fiber by which 
coating of the ceramic layer was carried out to the front face. It considers as the metal-carbon fiber composite 
material (claim 1) with which the this metal made to permeate is characterized by being an aluminium alloy. 



MEANS 
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EXAMPLE 

[Example] Hereafter, the example of this invention is given concretely and this invention is explained more to a 
detail. 

[0029] (Example 1) 

(1) The carbon fiber plain weave fabric (the Arisawa Mfg. make, 2D) of production marketing of metal-carbon 
fiber composite material was prepared, and a laminating and 50x50x1 0mm preforming which presses and has the 
filling factor of 50 volume % were formed for this, what added IPA (isopropyl alcohol) to water 40% of the weight 
as a liquefied constituent on the other hand — the 100 weight sections and this — the trimethoxysilane 100 
weight section and the alumina sol 30 weight section — acetic-acid 2 weight ****** mixing was carried out, and 
the liquefied constituent was prepared. 

[0030] After immersing preforming in this liquefied constituent and making a liquefied constituent adhere to a 
carbon fiber front face, it heat-treated for 10 minutes at 150 degrees C. Subsequently, the liquefied constituent 
was made to adhere to this further, this was heat-treated for 20 minutes at 150 degrees C, and the alumina 
layer was coated on the surface of the carbon fiber. While heat-treating this preforming and aluminium alloy 
r (aluminum-5Mg) at the temperature of 750 degrees C in nitrogen-gas-atmosphere mind and fusing the aluminium 
[' alloy, it was pressureless, it was made to permeate into preforming, and composite material was produced, 
r. [0031] (2) evaluation profit **** composite material was cut and the distributed condition of an aluminium alloy 
F and the osmosis condition, and the covering condition of the alumina layer on the front face of a carbon fiber 
f were observed visually. Moreover, the 3x4x40mm test piece was cut down from the obtained composite material, 
and three-point flexural strength was measured with the test piece. The. result is shown in Table 1. 
[0032] (Example 2) Adjusted the press pressure which pressurizes a carbon fiber plain weave fabric, and the 
filling factor of the carbon fiber of preforming was made into 40 volume %, and also composite material was 
produced and evaluated like the example 1. The result is also shown in Table 1. 

[0033] (Example 3) Adjusted the press pressure which pressurizes a carbon fiber plain weave fabric, and the 
filling factor of the carbon fiber of preforming was made into 20 volume %, and also composite material was 
produced and evaluated like the example 1. The result is also shown in Table 1. 

[0034] (Example 4) The presentation of the aluminium alloy made to permeate preforming was set to aluminum- 
18Mg, and also composite material was produced and evaluated like the example 1. The result is also shown in 
Table 1. 
[0035] 
[Table 1] 
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[0036] Since the aluminium alloy fused in the opening section in preforming had permeated, the examples 1-4 of 
distribution of an aluminium alloy were uniform so that clearly from Table 1. Moreover, since the aluminium alloy 
had permeated without the coated alumina layer separating, the surface state of a carbon fiber did not touch 
examples 1-4 with an aluminium alloy, either. Furthermore, although examples 1, 2, and 3 were good, since the 
example 4 had the high content of Mg in an aluminium alloy, the non-permeated part had produced the osmosis 
condition of an aluminium alloy. Although examples 1 and 2 were high, since the example 3 had the low fiber 
filling factor, its flexural strength was low further again. In addition, since the non-permeated part had produced 
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the example 4, it did not measure. 

[0037] If distribution of an aluminium alloy will become uniform if the aluminium alloy fused in preforming is made 
to permeate, it can be pressureless and can be made by this for there to be no generation of aluminum4C3 if a 
ceramic layer is formed on the surface of a carbon fiber, and to permeate, if Mg is included in an aluminium alloy, 
and the filling factor of a carbon fiber is made suitable, it is shown that composite material with high 
reinforcement is obtained. 
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